Abstract. Based on the case of the construction of a bridge connecting engineering in Wuhan, this paper aims to make simulation analysis on the viaduct abutment pile foundation construction process which is close to the metro station, and find out the influence of deformation of pile foundation construction on existing metro stations. The results show that: Bridge piles near the subway station will have some distortion, but the deformation in each direction is within the safe range. Considering the situation that No.5 Base is close to No. 1 duct, it is recommended that No.5 Base Foundation should use the protection measure of steel sheet pile enclosure construction during excavation to ensure the safety of the viaduct and bridge construction on piles near the subway tunnel.
Introduction
With the rapid construction of the urban public transport, it is often found in many big cities that the rail transit and overpass always share corridor due to the limited road resources. As a result, the construction of the viaduct would be next to the metro and the construction of the bridge piles will inevitably have an impact on the near subway tunnel.
Currently, most researches are about the impact of tunnel construction on pile [1] [2] , while less on pile foundation construction of the subway station and tunnels. Benton and Phillips studied the stress and deformation produced from the pile construction, which is nearest to tunnel, and the longitudinal tunnel deformation induced by pile group loading [3] . Yan Jingya conducted a sensitivity analysis on tunnel stiffness, pile length and pile tunnel clearance and other single factors through finite element method and found out the influence of the pile group on the built tunnel deformation and bending moment [4] . This paper relies on a viaduct abutment foundations in Wuhan, using MIDAS/GTS which is the dedicated finite element analysis software of geotechnical and tunnel structure. Moreover, it will also analyze the deformation law of the construction process of the pile near metro station, focusing on the influence on deformation of subway station exit, entrances and ventilation kiosk.
Project Overview

Project Introduction
The structure of connecting works across the avenue is viaduct whose No. 5 and 6 piers and floating bridge are near a subway station of Wuhan. The nearest distance between connecting engineering caps and bridge pile region and the subway station is 15.35 metres, exceeding planning control line by 34.89 metres for maximum which may cause some impact on the operation of the subway station.
Subway station is constructed along an avenue which is a set of local three-floor underground platform station. Combined with ground situation and evacuation requirements, four straight ground entrance, an emergency evacuation port, and two sets of air pavilion were set up in this station.
Moreover, No.1 entrance and exit as well as air pavilion are all set on both sides of a road. No.1 air duct is a single multi-duct straight across the flat top wall structure. The western end of the station and the No. 1 air duct is near to No. 5 and No. 6 cap of the connecting engineering, belonging to the affected area of the construction of platform.
Engineering Geological and Hydrogeological Conditions
Overburden on the field are mainly modern artificial fill, Pleistocene Quaternary Alluvial cohesive soil, gravel and clay soil folders eluvial layer CLAY. Underlying bedrock are Carboniferous Huanglong group limestone, mudstone and sandstone. The features of lithology in each layer are shown as Table 1 . Numerical Simulation Analysis
The Project of Numerical Simulation Analysis
The analysis use MIDAS/GTS which is the dedicated finite element analysis software for geotechnical and tunnel structure. To study the effect of load during the construction of each structural member, strain element is used to analyze the soil. The model is Drucker Pragerelastoplastic model and the structure of the station uses the beam element simulation which is constitutive model for the elastic model, based on the actual sectional properties engineering design plan member. The worst case in the actual process should be after the bridge pile construction and bridge construction. Therefore under the most unfavorable conditions, according to the positional relationship and drawing resources provided by the construction company, the passage selects No. 5 and No. 6 bridge pile and pile cap of the connection engineering, the main structure of subway station and No.1 duct 1 as a typical cross-section calculation. Generalized cross-sectional and meshing are shown as Figure 1 . 
Model and Parameter Calculation Condition
According to the construction sequence of pile foundation construction, the present value is calculated in six working conditions which are shown as following: Condition 1: The formation of initial ground stress; Condition 2: completion of a subway station structure 3: Caps PIT slope; Condition 4: bridge pile Oxfam; Condition 5: Cap for Oxfam; Condition 6: bridge construction. The specific calculating model is shown in Table 2 and Table 3 . 
The Analysis of the Calculating Results
By numerical calculation, the overall level of the model and condition of each subway station structures are displaced vertically. The displacement contour is illustrated as the figures below. Horizontal and vertical displacement of subway station structure is described in the following graph. From the results it can be seen that when bridge construction is completing, the maximum of horizontal deformation of subway station structure is 0.25mm (to No.5 Base direction) and the maximum of vertical deformation is 1.29mm (settlement). The maximum horizontal displacement of No. 1 air duct is 0.29 mm (to No.5 Base direction), while the maximum vertical deformation is 1.58mm (settlement).
Summary
No. 5 and No. 6 Cap of connecting engineering invade the security range (maximum intrusion 34.89m) of a metro rail transit construction, which sets the skin from the subway station bearing the main structure of 15.35m, from the No. 1 air duct 6.59m. Engineering and underground connecting structure does not exist in the spatial position on the conflict, according to both the timing of the construction of the subway construction prior to the implementation of this project and has been put into operation. So this project should take the necessary security measures before the project implementation.
Based on numerical simulation calculation, the impact of the connecting construction near metro station in the specification within the required range. Moreover, the horizontal and vertical displacement is far less than the regulatory requirements 10mm which does not affect the normal operation of the tunnel. But considering the No.5 Base No. 1 from the duct close, recommendation No. 5 adopted at Cap Excavation Pit Support steel sheet pile, while well-prepared emergency should be supplied.
Considering the project risk of construction, the subway construction near connecting project should increase the monitoring points and frequency, especially the level of underground structure displacement and internal force and displacement. Meanwhile, the special monitoring program of running underground structure should be developed.
